Diamine oxidase induces neurite outgrowth in chick dorsal root ganglia by a nonenzymatic mechanism.
The enzyme diamine oxidase (DAO) catalyzes the oxidative deamination of histamine, diamines, and polyamines. DAO has been localized to several tissues, including thymus, kidney, intestine, seminal vesicles, placenta, and pregnancy plasma. DAO is not constitutively expressed in the mammalian brain, but it becomes detectable following focal injury. Although the physiologic role of DAO remains unknown, the observation that it is present at the interface between rapidly dividing and quiescent cells in several tissues suggests that it might be involved in regulating cell division or differentiation at tissue boundaries. In addition, the observation that DAO is expressed in the brain following injury suggests that the protein might play a role in the CNS response to focal neuronal damage. To test that hypothesis, we assessed the ability of purified DAO to alter the pattern of neuronal differentiation and nerve growth in vitro. In chick dorsal root ganglion explant cultures, purified porcine DAO induced neurite outgrowth in the low nanomolar range. Addition of aminoguanidine, which inhibits DAO enzyme activity, did not inhibit the protein's neurotrophic activity. These findings suggest that DAO can function as a neurotrophic ligand independent of its enzymatic activity.